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ANTI-INFLAMMATORY COMPOUNDS 

Background of the Invention 

1. Field of Invention 

This invention relates to triphenylpropanamide compounds which are 
useful in treating inflammations but which do not demonstrate the side effects 
rK>rmally associated with other anti-inflammatory treatments such as 
glucocorticoids This invention also relates to methods for making and using 
the compounds of the invention. 



2. Prior Art 

Glucocorticoids are the only agents which reduce all the symptoms that 
are manifested in chronic adrenocortical disorder and hyperfurxAion, allergies, 
rheumatoid arthritis, k^xjs, inflammatory tx5wel disease, pneumonia, bronchial 
asthma, hematological disorders, dermatitis and eczema. Glucocorticoids also 
reduce immunological response in organ transplants. The undesired side 
effects of these agents indude hypertension, atherosclerosis, dial^etes. 
hyperglycemia, bone thinning and electrolyte imbalance. 

Mechanistically, glucocorticoids bind to the glucocorticoid receptor (GR) 
on the surface of leiJ^ocytes and the resulting glucocorticoid -GR complex 
migrates into the cell nucleus. There, the complex interacts with transcription 
factor AP-1 (activating protein-1 ), inhibiting its induction of genes that produce 
inflammatory cytokines and collagenase. thereby repressing the inflammatory 
process. However, the complex also activates GRE (glucocorticoid response 
element), a transcriptional activator of genes which are responsible for the 
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undesirable side effects mentioned heretofore. The most desirable anti- 
inflammatory medication would inhibit AP-1 without activating GRE. 

Steroids, such as dexamethasone and prednisone have been found to 
exhibit potent antiinflammatory activity, but also exhibit the previously- 
mentioned side effects. 

Heretofore, there has been no antiinflammatory agent found which does 
not cause side effects. Thus, new chemical agents are needed which would 
have the desired antiinflammatory effect without causing the side effects 
mentioned above. 

Prior art compounds which relate to the triphenylcyclopropyl and 
triphenylpropyl compounds of the invention are as follows: U.S. Patent No. 
3,941,833 (Gognaco) describes certain amino derivatives of 2,2-diaryl- 
cydopropane. They are described as being useful for the treatment of 
disorders of the cardiovascular system. They are intended for systemic use. 
There is no indication in this patent that such compounds can or should be 
administered topically. Nor is there any indication that such compounds would 
be useful for treating inflammation of the skin. 

Gilbert, et al. in J, Med, Chem. 1983, 26. 693-699 report 
triphenylpropylidene amines and nitriles as inhibitors of prostaglandin 
synthetase 

Blank et al. in J. Med. Chem. 1969, 12, 873-876 describe the 
inhibition by 2.3,3-triphenylpropylamines of the biosynthesis of aldosterone 
without altering deoxycorticosterone or corticosterone levels. 

Schultz et al. in J. Med. Chem. 1967, 10, 717-724 describe 
diphenylpropanamides which are hypocholesteremic in rats and inhibit 
penicillin excretion in dogs . 
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Burch et al. in Proc. NatL Acad. Sci. USA 1991, 88, 355-359 
describe fluorenyl propanamides which inhibit localized inflammatory 
reactions in mice. 

German Patent No. 2,726.993 (Gognaco) describes 1 -substituted 2,2- 
diphenylcyclopropanes. The patent indicates that they are useful as 
vasodilators arxJ blood pressure lowering agents. They are intended for 
systemic use. There is no indication in this patent that such compounds can or 
should be administered topically. Nor is there any indication that such 
compounds would be useful for treating inflammation of the skin. 

Belgian patent No, BE 855689 (Hexachemie S. A. Fr.) describes 2,2- 
diphenylcyclopropylmethylamides with vasodilator activity. 

Predgoux, et al. describe the compound 4.4'-(3-Acetemido-2- 
phenylpropylidene) diphenol diacetate in >Acfa Crystallogr, Sect. C: Cryst. 
Struct, Commun., C41 (8). 1985, pp. 1244-1246. 

Falkenstein et al. describe certain phenylaziridine compounds in "Single 
electron trar^er versus nudeophilic ring opening in reactions of ds-trans pairs 
of activated 2-phenylazjridines. Strong influence of nitrogen pyramid for N- 
benzoylaziridines.', J. Org. Chem., 1993, 58, pp. 7377-7381. 

Stamm et al. describe other aziridines in "Reactions with a2Jridines.53. 
Arene hydrides. 9. Intermediate substitution in the formation of a benzylic anion 
by an aromatic radical anion as observed 1 -ben2oyl-2-phenyla2iridine." 
Chem, Bar., 1990, 123, pp. 2227-2230. Stamm et al. also described related 
aziridine structures in "Reductive ring op>ening of N-benzoylaziridine by 
anthracene hydride (anion of 9.10-dihydroanthracene) via basenrxluced 
fragmentation of the intermediate cart>onyl adduct." J. Org, Chem., 1989, 54, 
pp. 1603-1607. However, none of these publications describe the structures 
of this invention nor do they indicate that such compounds would be useful 
in treating inflammation. 
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Therefore, it is an object of this invention to provide one or more 
compounds capable of treating inflammatory diseases. 

It is a further object of this invention to provide compounds capable of 
treating inflammatory diseases v^ithout causing side effects similar to those 
caused by glucocorticoids. 

It is yet another object of this invention to provide a method of making 
compounds for treating inflammatory diseases. 

Another object of this invention is to provide a method of treating 
inflammatory diseases in mammals by administration of the compounds of this 
invention. 

Summary of the Invention 

This invention relates to novel non-steroidal small molecule organic 
compounds that exhibit the beneficial therapeutic properties of glucocorticoids, 
that may be free of glucocorticoid-like side effects, arxl which may have a 
high affinity for the human glucocorticoid receptor (hGR). The compourxls of 
this invention have the following structure (I); 



(I) 
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Wherein X. R\ R^ R*. R\ R*. W. Y and Z are as defined hereinafter. 
These compounds are useful in treating inflammatory diseases in humans and 
other mammals. The compounds of the present invention may also be useful 
in the treatment of other disorders, such as chronic adrenocortical disorder and 
hyperfunction. allergies, rheumatoid arthritis. lupus. use as 
immuiosuppressants in organ transplant, pneumonia, bronchial asthma, 
hematological disorders, dermatitis and eczema. The present invention is also 
directed to phamiaceutical compositions containing the compounds of formula 
I and methods of treating inflammation and other conditions employing such 
compounds. 

As used herein unless othenA^se noted, alkyi and alkoxy. whether used 
along or as part of a substituent group, include straight and branched chains. 
For example. alkyI radicals include methyl, ethyl, propyl, isopropyl. n-butyl. 
isobutyl. sec-butyl, t-butyl. n-pentyl, 2-pentyl. 2-methylbutyl. neopentyl. n-hexyl. 
2-hexyl. 2-methylpentyl. etc. Alkoxy radicals are oxygen ethers formed from 
the previously described straight or branched chain alkyI groups. Of course, if 
the alkyI or alkoxy substituent is branched there must be at least three carbon 

atoms in the group. 

The term "aryl" as used herein along or in combination vAVn other terms 
indicates aromatic hydrocarbon groups such as phenyl or naphthyt. The terni 
heteroaryl means aromaUc groups, incorporating as part of the aroniatic ring. 1 
or 2 hetero atoms selected from any of S. O. or N. With reference to 
substituents. the term "independently" means that when more than one of such 
substituent is possible such substituents may be the same or different from 
each other. 

Detailed Description of the Preferred Embodiments 

The present invention is directed to compounds of the general formula I: 
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X may be a single bond or is chosen from hydrogen, sulfur or NR*; wherein R' 
is selected from the group consisting of: hydrogen; alkyi; cycloalkyi; alkenyl; 
alkynyl; phenyl, in which said phenyl group is substituted with hydrogen or from 
one to three substituent groups each selected from the group consisting of 
lower alky I (C2 - Ce). lower alkoxy. hydroxy, halo, cartxjxy, carboalkoxy, amino, 
amido, sulfonamide, or nitrile; phenyl lower alkyI in whkii saki phenyl group is 
substituted with hydrogen or with from one to three substituent groups each 
selected from the group consisting of lower alkyI, lower alkoxy, hydroxy, halo, 
carboxy, cartxjalkoxy, amino, amido. sulfonamide or nitrile. X may further be 
selected from -{CH2)n wherein n is an integer from 1 to 3; -HC=CH-; and - 
CH,W wherein W may be oxygen, sulfur or NR*. Of course when X is 
hydrogen, it does not represent a connection between the phenyl rings; 

wherein R^ is from one to three substituent groups each selected from 
the group consisting of lower alkyI (C2 - Ce). lower alkoxy. hydroxy, halogen 
such as chlorine, fluorine, iodine or the like, carboxy. cartxjalkoxy, amino, 
amido, sulfonamide or nitrile; 

wherein R' is a phenyl group in which said phenyl youp is substituted 
with hydrogen or from one to three substituent groups each selected from the 
group consisting of lower alkyl{C2 - Ce), lower alkoxy. hydroxy, halo, carboxy. 



carboalkoxy, amino, amido, sulfonamido or nitrile; or a heteroaromatic ring 
such as substituted- or unsubstituted thiophene. furan. pyrrole, pyridine, or the 
like; 

\A^erein Y is -CHr or hydrogen; 

wherein is chosen from the group consisting of hydrogen; alkyi; 
cycloatkyl; alkenyl; alkynyl; phenyl in which said phenyl group is substituted 
with hydrogen or from one to three substituent groups each selected from the 
group consisting of lower alkyl. lower alkoxy, hydroxy, halo, cart)oxy, 
carboalkoxy, amino, amido, sulfonamido or nitrile; phenylloweralkyl in which 
said phenyl group is substituted with hydrogen or with one to three substituent 
groups each selected from the group consisting of lower alkyl, lower alkoxy, 
hydroxy, halo, cartx^xy, carboalkoxy, amino, amido, sulfonamido or nitrile; 

wherein Z is selected from the group consisting of cartx>nyl; cartx)xy; 
cart)onylamino; or sulfone; and 

wherein is straight- or branched-chain alkyl having from 2 to 12 
cartxDn atoms; phenylloweralkyl in which said phenyl group is substituted with 
hydrogen or with one to three substituent groups each selected from the group 
consisting of lower alkyl, lower alkoxy, hydroxy, halo, carboxy. cartxDalkoxy. 
amino, amido, sulfonamido or nitrile; a heteroaromatic ring such as substituted- 
or unsubstituted thiophene, furan, pyrrole, pyridine, or the like or a 
heteroaromatic ring connected by a lower alkyl chain wherein said 
heteroaromatic ring is chosen from substituted-or unsubstituted thiophene, 
furan, pyrrole, pyridine or the like. When X is hydrogen, S or NR*. R* may be 
phenyl wherein said phenyl group is substituted with hydrogen or with one to 
three substituent groups each selected from the group consisting of lower alkyl, 
lower alkoxy, hydroxy, halo, carboxy. cartx^alkoxy. amino, amido, sulfonamido 
or nitrile. 
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Preferably, the compounds of this invention have formula (I) above 
wherein X is hydrogen and Y is hydrogen. Also preferable are the cx^mpounds 
of this invention wherein is selected from the group consisting of hydrogen 
and halogen. More preferably, is fluorine. 

More preferably, the compounds of this invention have formula (I) above 
wherein X is hydrogen, Y is hydrogen, R^ is selected from the group cor^isting 
of hydrogen and halogen and R^ is selected from the group consisting of 
phenyl, halophenyl, or methylenedioxy. Most preferably. R^ is fluorine or 
hydrogen and R^ is 4-chlorophenyl, 4-lodophenyl or 3,4-methylendioxyphenyl . 

Also preferable are compounds of formula (I) wherein X is hydrogen. Y 
is hydrogen, R^ is selected from the group consisting of hydrogen and halogen, 
R^ is selected from the group consisting of phenyl, halophenyl, or alkoxyphenyl 
and R^ is selected from the group consisting of hydrogen and lower alkyl. Most 
preferably, R^ is hydrogen. 

Another preferable group of compounds of formula (I) are those wherein 
X is hydrogen, Y is hydrogen, R^ is selected from the group consisting of 
hydrogen and halogen, R^ is selected from the group consisting of phenyl and 
halophenyl, R^ is selected from the group consisting of hydrogen and lower 
alkyl and Z is carbonyl. Preferably, R"* is selected from the group consisting of 
straight-chain alkyl, phenyllower alkyl and heteroaromatic lower alkyl. Even 
more preferably R^ is a heteroaromatic lovy^r alkyl group. Most preferably, R^ 
is 2-thiophenemethylene or 4-chlorophenylmethylene. 

The compounds of this invention are useful in treating inflammatory 
diseases such as rheumatoid arthritis, osteoarthritis, inflammatory bowel 
disease, dermatitis, and eczema. They may also be therapeutically beneficial 
in the treatment of other disorders including lupus, chronic adrenal disorder 
and hyperfunction. allergies, pneumonia, bronchial asthma, hematological 
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disorders and as immunosuppressants in organ transplant. They may be 
administered topically or systemically. 

The compounds of this invention have been found to bind to the hGR. 
However, because they differ in structure from glucocorticoids, they appear to 
bind selectively to the hGR, without binding to DNA and activating the GRE. 
This results in a potentially much lower irK^dence of side effects, arxl, 
consequently, longer periods of administration with greater overall efficacy and 
relief. 

The compounds of this invention are optically active. The beneficial 
therapeutic activity may reside with either enantiorrier or they may be most 
active and advantageously utilized in racemic mixtures. 

Examples of particularly preferred compourxte irK:lude: 98. 29. 33, 72, 
90, 96. 84. 80, 47, 97. 123, 127. 128. 132. 140. 141, 145. 147. 150. 153, 165, 
167, 173. 174, 175, 176, 177, 178, 179, and 180. Exemplary compounds are 
as follows: 

N-(2- thiophene)acetyl-2, 3, 3-triphenylpropylamine. 

N-{5-methylthiophene)acetyl -2-phenyl-3, 3-bis (4-fluorophenyl)propylamine. 
N-(3-indolyl) acetyl-2. 3, 3-triphenylpropylamine. 

N-<2-carbonyl-5-methylthiophene) -2-{9H-fluoreny-9-yl)-2-phenylethylamine. 
N-(2-chlorophenyl)acetyl-1, 2, 2-triphenylcycJopropylmethylamine. 
N-<2-thienyl)cartx5nyl-1 . 2. 2-triphenylcyclopropylmethy1amine. 
N-<phenyloxy)carbonyl-1 , 2, 2-triphenylcydopropylmethylamine. 
N-(4-chlorophenyloxy)carbonyl-1, 2, 2-lriphenylcyclopropylmethylamine. 
N-(2- pyridine)acetyl-2- (3, 4-methylenedioxyphenyl)-3, 3- 

diphenytpropylamine. 
N^4.n-t»utoxyphenyl)acetyl-2- (3, 4-methylenedioxyphenyl)-3, 3- 

diphenylpropylamine. 
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N-(2, 4-<Jifluorophenyl)acetyl-2- (3, 4-methylenedioxyphenyl)-3, 3- 

diphenylpropylamine. 
N-<24hiophene)cart)onyl-2- (3, 4-methylenedioxyphenyl)-3. 3- 
diphenylpropylamine. 
5 N-<3-cyanophenyl)acetyl-2- (3. 4-niethylenedioxyphenyl>-3, 3- 

dlphenyipropylamine. 
N-{2, 4-drfluorophenyl)carbonyl-2- (3. 4-methylenedioxyphenyl)-3, 3- 

diphenylpropylamine. 
N-(4-fluorophenyl)acetyl-2- (3, 4-methylenedioxyphenyl>-3, 3- 
1 0 diphenylpropylamine. 

N-(4, 5-dichlorophenyl)cartx)nyl-2- (3, 4-methyIenedioxyphenyl)-3, 3- 

diphenylpropylamine. 
N-<3-methylphenyl)acetyl-2- (4-trifluoromethylphenyl)-3, 3- 
diphenylpropylamine. 
15 NHP^»^yl)acety^2-<4-t^^fluoromethylphe^ly^)-3, 3*diphenytpropylamine. 

N-(5-chloro-2-benzothiophene)acetyl-2- (4-trifluoromethylphenyl)-3, 3- 

diphenylpropylamine. 
N^2. 4-drfluorophenyl)cart>onyl-2- (4-trifluoromethy1phenyl)-3, 3- 
diphenylpropylamine, 
20 N-<4-trTfluoromethylphenyl)acetyl-2- (4-trifluoromethylphenyl)-3, 3- 

diphenylpropylamine. 
N-<phenyl)acetyl-2-<4-trifluoromethyiphenyl)-3, 3Kjiphenylpropylamine. 
N-(4-fluorophenyl)acetyl-2- (4-iodomethylphenyl)-3, 3- diphenylpropylamine. 
N-(3, 5-bis-tri fluorophenyl)cartx>nyl-2- (4Hodomethylphenyl)-3. 3- 
2 5 diphenylpropylamine. 

N-(4- chlorophenyl)carbonyl-2- (4-iodomethylphenyl)-3, 3- 
diphenylpropylamine. 
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.X r^nv\2-(4-iodomelhy\pheny»>3. 
NH3 4-dich»orophenyl)cart>ony»-2 

NK2-fluorophenyOcarbony\-2 .o 

d-,pheny»propy»am'ne^ . ..^on.ethy^phenyO-3. 3- 
NK2-fluoropheny»)carbony»-2- (A-iodotn 

j444-f\uorophenyl)cart>onyl-2 lou 

dipheny^propy^amine. ,^,^emylphenyl)-3. 3- 

NH4-trfluoromemylphenyl)carbony»-2 (4 

diphenyipropylamine. ^ . . (4--,odomethy»phenyl)-3. 3- 
5-b-.strmucxomethylp»-nyl)cart>ony»-2 (4 

NK5-melhyl-2-th«ophene)cart)onyl2( 

dlphenyipropy^ar^^^^ ^ethy»ened'OxyP*-"V*>^' ^ 
NK4^»orophenyOcart>onyi-2- (3. 4^ 

^■'P*^^trr2-tnphenylcyOT^^^ 

ojcft include the respective 

= ^ T:rrirr — - 

hetaroaryl aceioniulte using n-BuL. 
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M .truclure ^ Reduction of A with LAH. 
NaBH»/BH3 and me ».ke leaos presence of potassium 

amideffiquidammon.a leads lo me (o ^.^^ ^^^^ ^„ 

.«e .0. . -^e J o l ead e..c.des a. se.,«U. 

amine of structure O. By reacong ^^^^ 

organic aads in con,b.na.oo ^ ^,o,o1or,na.es. 
«,bonyl*imidazole and me ^ ^^^^^.^ 
,socyana.es, isomiocyanates. o .^^^ ^ ^ 

,^„„^5 o. structure I are obtained P ^^^^^^ 

..eated ..n --'^f " ^r^I J-ds res^nd 
aldehydes of smiCure E. ^ ^ ,rtace.oxy borane to 

01 suuctore ^"-^^f ."^-en. o, G wim an appcc,^ add 
,esW»und intlnes ^^„„,,„,,.^,N.N,N'.t^-te.rame»„.oron,um 
in the presence ol 'W'"^^'* ,o as -HATlf) and 

^»m».cphospha.e (|^- « ^ ^^^^^ ^ , confounds 

dr,sop.opylelhylam.ne (DIEA) aflo ^^.^^^ „ 
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,N=C=NEt 



MerrifieJd resin 
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^'^'^^N^^ Me Me 



,N=C=NE» 



+ r'COjH 




TO prepare .he pharmaceutical compcsitions of .his inven«on, one or 
^re con,pour>ds or sa„s .hereo, o, «« inven.^n, as .he acUve ihgred.er^.s 
X.e.y adn,ixed wim a pharmaceUica, c^er accor*^ .o convenUc^ 
rm.a.Lu.ica, con,poun.ih« .echnipues, «.ich -^er may^ a««.e 
varieWol.om,s<lepen<iihgoh.hafcrmo.p«.para.,ondes.redfor 

::la..n. e... ora. o, P3reh.e,a.. in ^pah.. 
.osage .con, any o, .he usua. phara,aceu.icai me.,a may be emp^^yed^ 
Thus for iioui. cai prepara.ions. su* as ,» exampie, susper,s»ns, e^x.rs 
and so,u«ons. sui.ahie carriers and a<«i«ves in.ude '^-■^^^^^^^^ 
aicohois, flav^ing agen.s, preservaUves, coioring agems ar^ he l,Ke io 
soTk. era, prepara.ions. such as, ,or examp.e. powders, capsules and .ab s^ 
:le and addKives include s,arc^es, di|ue^^^^^^^^ 

agems, iubr,can.s. binders, disin.egra.ing agen.s and .he ^'^^J^^ 
L ease in adminis.ra.ion. .ab.e.s and capsules represent .he mos 
lan'ageous oral dosage ..m, in which «se solid phan^aceutical «mers 
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are obviously employed. H desired, t.bie.s n^y be sugar coated or entenc 
rated by standard ,e*ni<,oes. Fo, parenterals, the carrier «,« usua«y 
Tp se s-ile water, tbough otber ingredients, to. exa,.p.e, to, pt-poses 
S as aiding soiubiiity or ,or preservation, may be Included. In,ectab.e 
urpensLLy aiso be prepared, in whiC case appropriate «,u,d ^er,. 

oontposltions herein v«li ^eferably contain per dosage ^■ '■^ '^^ 
ZL. powder, ir^ecion, teaspoontu, and the liKe, from about 50 to about 
Z mg o' tt» active ingredient, aitbough oti^r unit dosages may be 

X»y « parameters o, ... topicatly active pharmaceutrca. or 

agent so re,^, .he toplcaUy aCive a>mposHion o. this ^ven.on 
lyTe-erabiy be turthe, composed o, a pt^rmaceuticaily or cosmet,^. 
riptable veb«e capable C .u,^K>nir^ as a delK^-v system to ena«e the 
penltic».o.the.opical.yacttveagea..,*o«»skin. Inaftemaove 

raiments, the topicany active phan^ceutiC o, '^J^^^^^ 
^ be optionally combined with other ingredients such as mo, tun.er^, 
Taming agents, cosmetic adiuvants, anti...ants. ^^^^^^ 
agents conditioners, humeriants, tragrances, viscosfers, buH^rng agents, 
p^statives, and the lIKe in an amount which will no. *s|roymeact.ve 
ingredient ,n order to prcK^uce cosmetic or pharmaceutrca, P-"^- 

The topically aClve phan.aceu.ical or cosn«tic compos,t,on shou« 
be applred in an amount etfective to treat .nttammation o. mammaUan sKtn. 
^ used here^ 'amoun. effective- shall mean an amount su.f,aem o 
ameliorate inflammation o, mammalian sKin. A compos,t,on "^-^^^^ 
,0 0% o. active agent is applied to the s^n surtace when ^ 
.r^ammatorv cond«.n is desired. Preterably, a compos.o^ ^ng^ 
0 05-5 0% oi active agent is applied to the sKrn surface such that, based 
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„pon . square en, o. sK,n surface, from about 2 /co^ .o abou. 8 ^. /cm' o. 
,op,ca,.y active ag^n. Is present when an,eliora«on of an inttantmatory 

co^Sition is desired. ^ eompounds. 

The following examples are mereiy 
„«,r,ods o. n-aKing said compounds, compositions and methods o^,.^ 
I^rLpounds and contposiUons-H- do no. serve to ^ m. .c»pe o. 
this invention. 

FYamole 1 

mauser CR et al., Formation and 
2 3 3-Triphenylpropionilnle, (Hauser. v^.n. 

P,e.eren.,a, p-.Mation o, .t,e O^*a.on o, ^•^■^'^r.-^^ 
Means of Potassium Amide in Liquid Ammonia. X Ame,. Chem. Soc 195^ 
rrls^^a) was made as toiiows. A sotution o, phenyiace^onunie 

oToOOee and THF was oooied to -78-C in a dry 

'^ne batn and treated dropwise with a sotution C rv^UHHum 
^0 mL 0.0095 mo,). A«er sUrring to, 45 minutes at -78-C, a so^utron o. 

mettryicttioride (1 .75 g. O.OOSe mot, and THF was added dropwrs 
T^s ii9h. yei.ow sotution. A«er stintng at room temperature ovemrgm. 
3 (20 mL) and diethyi emer ,50 mL, were added wim vigorous st™^ 
rorga- iayer was separated, dried over anhydrous magnes,u,r> suita^ 
ZZ. r...erld. and evaporated to give an oii. This materia, was tnturated 
and ffltered to give 1 .2.2-tr<phenylpropion,tnte. 

^^^F,uoren-9.y.)pheny,aoetonitri,e was prepared using the same 
H re as that described in Exampia 1, however. 9-bromo(luorene was 
:rr:o diienyimethyichioHde. 9HK.^^^^^^ 
was obtained, having a melting point of 146-148.3''C. 
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'^,VDihydco-5H-tf,tenzolV*ydohap.en^-yOPheny— 

(lO.n uinyu described above in Example 1. with 

substituted tor uh j obtained, having a 

dibenzol1.dlcyclohepten-^y«)phenyiacetonrtn.e was obta. 

melting point of 134.1-147 .T-C. 
a melting point of 115.1-115.6-0. 

^^^^^^^^ irjio was made using the following 

procedure. To a ™"<"»« °^ ^ op ^ 
benzy^emy.3.n,onium <*..onde (0^^^^^ ^ «,s added *opwise. 

.,.o.de, "'■P-V^X^^^^^^ .^^an^e. Hea.ed a. ^-C 

«,>s mixture was °' ^° ,,^3,^,^ (0,18 9. 0.0017 

,or 30 minutes and men was uea 

T,-.eaCion.i-u,ewaspou,ed,n«oan«^w^ 

^ twice with dichloromethane. me wa« 

T ^ZZm lu nydrocMoric acd (1C» mi), wate, (100 mi), and 
combined, washed w,th 2N hy „«gne5ium sulfate, 

3a,u,a.ed sodium ..Mide so,^^^^^^ 

me-ed and evaporated. Tte .es 

give a solid which was recnrstalfzed three 1. 

g ,74.3%) Of 2H2-Thienyl)-3.3^iphenylp-op.o™.r,le as cry 

having a melting point of 102.7 - 105.3 -C. 



F-xam ple 6 
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3 3Bis-(4-f,uorophenylV2-pheny»propionUri«e was made using the sa.e 
3.3-Bis {A P y substituting phenylaceton.tnle for 

p,oce.ure as .esc..^^^^ -7'^^^;^^^^^^^^^^^^ .or 
2-lhiopheneaceton.tr.le and ^ ^ ^_ 

diphenylmethylchloride. The end product 



143.8-C 
Fvample 7 



Fvample 7 ^ -ipn the same 

procedure as described in Example 5, 
iodophenylacelonilrile fcr 2-miopheneaceton,m[e. 

ffS.n.c^p.oPVH« - usin. P-oce^J . 0. R. 

T M Harris and T. G. Ledlord IJ. Amer. Chen,. Soc.. 1969. 81, 
Hauser. T. M. ^ ^H, was niade by adding 

4099^102], A solulKm of KNH, and liq 

po.ass,um J' 3,^^ added to me KNH^NH, 

triphenylprop.onrtnle (87.5 9. 0-31 "< ' ^ ^^^^ 

of dichloromethane (31.5 g. 0.37 , ^. ^^^^^ 

(25.0 mi) w ^^^^ ,^ evaporate. TTie 

vrc. Oiett,^ ett.. was ^^^"^^^ ^ ^ and water, 

etheree. so..«on was washed w^'. N ^ ^^^^ 

Z rr rsirr ;l matL was recrys.a,.ed .ce 

frort. methanol affording 47.0 g (51%) of 
1.2.2-Triphenylcyclopropylnitrile as a crystalline sol.d. 

made according to the following procedure. 
9 3 3.Triphenylpropylamine was made accora.ng 

2A«» '"H"^ y ^' , wariio no 00 0 0 035 mol) and THF (80 

A solution of 2,3.3-triphenylpropion.tnle (10.00 g. u. 



- 20 - 



IC 



15 



20 



25 



added dropwise .0 a so.u«on o. L'^H. (3.40 g, 0.089 ™., ,n THF 

en,pera.ure and ,hen refluxed .or 24 hours. After ^ ir, ar, .oe bam, .b. 
eaL fixture was Uea.ed w,.h water (3.40 m„. 3N sod,um hydrc^de 
,10 20 ml) arKi water (3.4 mO toHcwed b, the addn«n o. maQhesrum suKate^ 
The ..Mure was f,«ered arni ma mrate was evaporated to an 0.1 Th» 
Terra, was dissoWed ,n diethy, emer (30 ml, and dlethy. e,her,anhydrous 
^^Lhtor^c aCd ,25 mt. 0.025 mo,, was added. A wh«e so,« w» ftter^ 
1 panH^ned between diethy, emer and 3N sodium hydroxy. ^ 
organic layer was separated, dried over potassium carbonate, f.itered, and 
evaporated affording 2,3,3-Triphenytpropylamine as a crystalline soW. 

^^^pheny.V3,3^ipheny,propy,amine was made using the sarne 
' Id^e as described in Exampte 9, but substituting 2-<4-CNoropheny». 

ShenyipropionKHle f« 2.3.3.t,tpheny.propioniUi,e. end product had 

a melting point of 104.1-106.7 "C. 

^^^en-9.yll)-2-(phenyl)e.hy,amine was made using me procedure as 

.1 ,n .xampie 9, but subst^uting -'^--^j^f -^^^^ 
,or 2.3.3..rlpheny,propionitrile and diemyl ether for THF. An 0.1 was 

obtained. 

S^"orophenyl)-2-(phenyi)propylamine was made using ^ 
pfoll as seuonh in Example 9, but subst«.^ 3,3*is-(4-f,uoropHen>^V 
'XnylP-cplonKhle foe 2.3.3-tripnenylp,opionitrile and diethyl ether for THF. 
The endproduct was a >white solid. 
pyampie 13 
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3 3.D,phenyl-2-(2-«enyOpcopy.an.ine made using .he ^ ,! 

Zu l Example 9, bu. sobs«o«n9 2^2-™eny,V3,3^ipheny,pnon.n.e .or 
:«.op,oni«e ana .,e.. eU«, .0, THF. ^ end p-duc. was a 
Lge so»d having a .emng poln, g-ea,er than 200-C (de=on,pcs,.on), 

S^n.cy.opropV..nemy.a.-.ne.asn,aae.slng,heproc^ 
n«h in Example 9 but subsUMng 1 ,2,2.Triphenylcydopropyln>.n.e for 2.3 3- 
TZ^Z^^ and die.. eU.er .o, TH. Ti. end product .as a .h«e 



solid 

a. room temperature. A«er gas evoiution ceased, - 
'led tor f^een minutes and then Ueated *opwise «m a 

2.(4.lodophenyl)-3.3-<liphenylpropylamine as 
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(70 ml) The resulting solution was retluxea TO . ^o*^ 

^ . i^n rr.\\ followed by 6N hydrochlonc aad (125 ml), 
treated with methanol (50 ml) folioweo uy 

T^e ...e was .3.e. a. 7.0 ,0. . .0. cco,e.^O=C^ ^Tt J ^ 
^•^'^r ,0 a7e„:T ™r.a::a, was ....ea ^ .«ne an. 

::rr;j:wase.p„a..a...^^^^^^^^ 

(phenyl)ethylamine as an oil. 

"^^pound 29 was n,a.e ,n accordance with U.e Wowing pcocedu,e. 
. J:Tm,opneneace^. cn,o.de a 0.0017 ™o,, a,. 

(8.0 was added s,ow. .0 an 

T.p.env^opv.a..e (O.SO. ';^l-\^ZZ:Lm ^ 

n^,) and ethylene chlonde (8.0 ml), a 

♦ ro water was added with thorough mixing. The resulting o 9 
temperature, water was a ^^^^ ^^^^^^^^ 

layer was separated, washed s magnesium sulfate. 

— - ^cit rw:r - .;s.a~s . 

rarlXro.-; .... o. as . c.s.a.ne so.. ... a 
melting point of 130-132 "C 



t 
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^^^^^^^^ ^ ^ Obtained in accordance with Ihe procedure 

Oiher compounds may be obtaineo in 

^,ol^ c. 2,3,3-T.p^eny.p.opy.an,ine. su* as con,poun<^: 1, 6. 7. ,8. 29, 



78, 79, and 82 
pvam ple 19 



Pvample 19 nrorPdure- A solution of 2- 

ohlorpt«ny.a«l.e aad (O ^BS 9' ,,™,es at ,oom 

,empe,atv»e and Uealed w*. , _ evaporated and 

g. 0.0017 moo. Afte, sumng fo< 24 hours J ^^^^^^ 

'-'"'--rrrMHrsTarr-:; T.o.an.,a.«.as 

80 as a cys.a«ine solid with a memng po.n. ol 128.6 - 130.5 



^^^"^ ^ = m Example 19 substituting for the 2- 

"'"TrtrappZ ' -rlr. materials and sut^titutin. ethv^ne 
amounts of the aPP^'P compounds ma, be 

.Chioride .or the — - - ^ ^„ 3,, 28, 27. 

3. 37, 38 30; .0, «, .8, 81, S2, 83, 8., 81, 83. 

84.85. 86.87,88. 89. and 90. 
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''^pound 66 was ^ as .Cows: A so,o.K»n o. pheny, ace«c a<.<l 

^ . w,™~™iV3-emvteart)ondiiiTOde hydrochlonde (0.S5 g, u «ic 
dimemylam,nop.op,t)^»^ ^^^^ ^ ^ 

sod>u. hv<..ox,ae.^ "."^J, tgnes,o. su«a.e an. evaporata. .0 a sem. 
was separated, dned "^^J^J ,„e,ed to give a 

^ ::rrr::;:iri — a«.d,ng g . 

^^Ipound 66 as a w.He crystattine sotid naving a -netting po,nt o. 148.7 



150.8 °C. 



^"^^"^ ^ ^.ocedure of Example 21. substrtuting for tfie 

amounts Of the appropnate start^g ^ ^^^^ 

be obtained: 15. 16. 17. 23. 31 . 32. 44. do. 



77. and 91 
Fyample 23 



v*„e cystaltine sotid .,aving a melfng potnt ot 210-211 
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^^'^"^^ o,ocedure of Example 23, subsWuling for the 

Inirt 2 3 3.T«p,opy.aa.-,ne used there^. 

equivalent amounts of ^'^'^ 53 54 55. 92. 93. 94, and 96 
compounds may be obtanad: 50, 51, S3, &4, k., 

'^^p.^ 40 was made as fCows: An ice^-ed so,o«on o, 2.3> 

Compouno ^^^^^ 
uipheny.pcopylam>ne (0.674 9, 0 0024 ) ^^^^ 

w- ^*^°^^"-"«r,^:To0^^1^^ and stined at .oom temperat.e 

*:rrrr:r^^ - - - - - - 

overnight. The ^ separated, dried over magnes.um 

having a melting poinl.ot 169-170.9 »C. 

^^,n. tne p-ocedu-e of B«mp,e 25. n. f. t,. 2^3 > 

..pnen„p.opv.am.e .sed tne-ein^ ^ rrLvTll 
chlorophenylV3.3.d>phenylpTOpylam,ne. compound 41 m y 

^^^'^ , „^ ^ accordance wvth the loBowIng procedure; To a 
ComFKX-ld 67 was made « a«o^a „e,hy.amlne 

.^.ion Of ">^''P-"™'^7;,f 1,\3S added 4-f,uo,opheny, 
rLir^as .L ^asned with 1H .0,. and ... The 
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.manic layer was separated, dried over magr^slur. su«3.e, f,«ered and 
organic layer wa v tecrystallized form 

evaporated ,o wnlle J^^l^^^^^^r..^ 
methanoimexane to give 0.1 5 g (39 ^) ot t.^ as 

a melting point of 150-151 °C. 



H. TP of Example 27 but substituting lor the 2.3.3- 
Following the procedure of Example//, 

iifluoroDhenyl chloroformate used therein. 
ralTZr orirZieUng — . ^ ...owl. 
compounds may be obtained: 56, 58, 59, 96, and 97. 

^pound .7 wes made as tollows: A mMure . M3,.b... 
«oorcphenyO-2-Phenylpropyll-2^>henyla«tamide ICompound 18) (0 84 

. d methylsoKate (0.37 g. O.CX«9 mo.,. benzyHHethytamm^ium 
chZe (0 4 g, 0.00075 mo.), 50% NaOH (30 m.) was stirred overnrgb. a^ 
"Iperature Water was added and tbe mMure was exuaced 

dlcblor.de T^e organic layer was separated, dried <>- potass^n 
dlnate. f.ltered and evaporated to an oil wblcb was -^n-- '^^ ™- 
"ety. etber-bexane aflording 0 080 g (9V., o, 17 as a yellow crystalline soM 
having a melting point of 86.9-88.2 "C. 

'^pound 98 was prepared as tCows: A m.u. o. 2.(3> 
^.nylenedUpbenyl, 3,3.dlpr«ny,propy,am,ne (18.0 g, " 

TM.: ,^oc mU at -70° C. was treated dropwise with a 1.0M 
tr I' trmU O..O mo,,, .be ,e3«.n was st.ed tor 1 boo. 
Tl^ C and tben a. 25» C tor 1.5 boors Tbe reaction was cooled to 0 C 
1 Lted witb etban. (20 mU, tol^d by 10. a<,.eoos HC, (150 mL, 
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Ex.,3c.ion wim emy. acetate, drying over a*y*ous MgSO. evaporator, 
and purification by flash chron^atography (silica gel) afforded Z-OA 
^thylenedioxyphenyl). 3,3-diphenylpropionaldehyde a solid. A mixture ^ 
m,s material (8.0 g. 0.024 mol). RinK ^ine resin (8.73 g. 0.0044 mol), and 
„,me.hyionho.orma,e (60 mL) was st^Ken for 4 days, filtered and «.shed 
^ wHh ,rimethylor.r»fonna.e, methylene chlohde, and d««o.,>e.ha,» 
The resulting resin was shaken with NaBH(OacH (4.63 g. 0.022 mol), acetiC 
acid (1 83 mL) and dichloroethane (60 mL) for two days. Tt« resulting resm 
«as washed with methanol, methylene chlonde. tO% ace«c add<methy,ene 
Chloride, 10% triethylamine/methylene chloride, methylene chlonde, and 
methanol. This resin (0.235 g, O.COOt mol) was shaKen for 2 days w,th 
HATU (0 090 g, 0.00024 mol), dSsopropylethylamine, (17S ^L), 4- 
chlorophenylacetic add (0.086 g. 0.CO05 mol), and DMF (2 mL). The resin 
was filtered and washed three ti.r«s each wHh DMF. -"^Vlene^lor^^^ 
and methanol and dried. The dried resin was treateO w*h lim 
methylene chlonde and filtered. The .l«rate was blown dry w,m nitrogen to 
afford 0042 g (87%) of compound 98. eleclrospray mass spectrometry m/e 



= 484 

Fxample 31 



7^0^..^ me procedure ot Exar^ple 30. but subsmuting for the 4- 

chlcxophenylacetic add and 2K3.4^ethylened-.oxyphenyl)- 3.3- 

. ^ Mc^H therein equivalent amounts of the appropnate 
diphenylpropylam.ne used therein, equ.va 

starting r^aterials. the following compounds may be obtained. 9^161. 164. 
168. 173. 174, 176-178. 180. and 182. 

Fxamole 32 _ 
i;;;pound I62 was prepaieo as follows. A solution of H3- 
dime.hylamlnopropyl)-3-ethylcarbod,imide hydrochloride (7.67 g, 0^40 mol) 
a^ methylene d^loride (300 mL, was washed with 10% NH.OH, dried over 
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ThP residue was dissolved in DMF (100 
on fiHpred and evaporated. Tne resiaue wo^ 

: Mel. .e.n (20.0 . 0 020 .o„ anOC C eve,™...- 

Z "1. was ..uered an. .h. resin .as wasne. w«h DMF. 

memyien 2{4-K)dophenyl>3,3 
en,o,opneny,3ce.,e CHCb (2.0 mL) was 

riiohenvlpropylamine (0.0413 g. o.uuui mow. 

d.pheny.p py ^.^^ ,,,^^3,^ blown 

agitated for 2 days, fmerea. an ^^^^ 
dry with nitrogen affording compound 163. 0.0425g. (88 a>,. 
spectrometry m/e = 483.99. 

^^^^^^^^ ^ ,^ „x F^amoie 32 but substituting for the 4- 

Following the procedure of Example o^. u 

cn,<.opnenyiace.ic add used me,eln. e<,uiva.en. 

Ining ™.eria,s, .he (Cowing compounds n,ay be ob,a,ned: 163, 165-167. 
169-172. 175. 179, 181, and 183. 

^^^an .ucoconiooid ,ecep.cr ^ assay was canned out .o 
determine .he exten. to which .he compourKjs o. tt.is inven^on have .he 
all bind .o hu-.an glucoconiooid recep.o.. This bind^ abi.i.y n,ay be 
"e o. .he an.iinfla.,na.o,y aCivi.y o, .he compound. "Oie .as. was 

° "^"nra::;— d.ecep.o.we,ep.pa.. 

. e hrR or from a lymphoblast cell line which 
lCi01^ infected with baculov\rus hGR or trom a lyn h 
(Sf21) intectea w receptor binding 

^.^nresses high levels of endogenous hGR (IM9). me h 
expresses niyi 96-well microtrter 

«=Hinn^ with or without test compounds, were sex up 
reactions, wun oi w cinMACOTE™ a chlorinated 

p,ates which were prev.ously siliconized with SIGMACOTE . 
25 P"^'" ^ . -The binding components. 3(H) 

^^.^g 3 combination of 

unlabeled compounds were aoaeo lu 
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BIOMEK labotalory automation system and repeat pipettes. After tour hours 
of incubation, the samples «e,e precipitated with polyethylene glycol and 
filtered through Whatman GF/F paper using a TO^^TEK ceil harvester. The 
filter mate «th 96 samples «»ere bound to a solid-phase scintillant and 
directly counted in a BETAPLATE counter. The IC» values were 
delemtined based on oompefflion of TAA with the .es. eompoonds at M 
concentrations ranging from lO^-IO* M and calculated using the Chung- 
Pr^soff equation. The activity of lest compounds to displace 3(H) TAA 
binding to hGR is also expressed as percent inhibition at 1 ^t^. The results 
of this test are set forth in Table 1 below. 



Fvamole 35 

A human progesterone receptor binding assay was perfomted ,n 
order to detenT,ine selectivity of the compounds, as follows. Human 
pcogesterone receptors were prepared from either insect cells (SF21) 
infected with baculovin,s hPR A. or from a breast cance, cell line. T47D. 
which expresses high levels of endogenous hPR. The receptor binding 
reactions, with o, without test compounds, were set up in 96.well micotrter 
ptetes which were prevousiy siliconized with SIGMACOTE. The binding 
components. 3(H) R5020 Promegestone. a high affinity l^iand for the 
progesterone receptors. giyoeroUmclybdate^ntaining buffer and unlabeled 
compounds were added to the wells using a combination of BIOMEK 
laboratory automation system and repeat pipettes. After overnight 
incubation, the samples were precipitated with polyethylene glycol and 
filtered through Whatman GF«= paper using a TOf^TEK cell harvester The 
filter mate with 96 samples were bound to a solid-phase santillan, and 
directly counted in the BETAPLATE counter. Only those compounds that 
were active in the human glucocorticoid receptor assay set forth ,n Example 
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H .or orooesterone recepta binding to determine cross-reactivity 
''-"^''T Z^Zy Of test compounds to d.sp.ace 3(H) R5020 
t Z isZ esL'as percent in..ition at t.e two concentrations. 
:r , T^ose compounds that do not inhibit 3(H) TAA b.nd.ng 

.1 ^10^ M ^ell not considered active. Surprisingly, the compounds 
by 50% at 10 M v^ere " ,.^3 „ ^ affinity for 

of this invention seiectively b.nd to the hGR but 



the hPR- 

pvample 36 



Severa, Uiphenytp-opanao-i* con,pounds o. m,s ,nven«x,, >^ 

vanr-ng affi™««* ,3, «amma«on a»<iels. 

topical ant»n11ammalocy were weakly active or 

compounds with low ,ecep.« affrnty (ICso > M ) ^^^^ 
^ - =. »ducina ear inflammation induced by B» coniac. 

Tr^s having reoep.0, affinities doser .o hy*«»t.sone 

TJ r:r:rrsr::rconduc.edas,o.o.^ 

err oTw:rre\pA.Mwasapp,ied.o««do,sa,^^^^ 
acetone. A 20 p,3eed in a compos,„on 

the mouse Compouna ^ ,^ ,^ 

containing et.anoi/p.opy.ene giyco^^ l^^^J^^^^,,^,,,^ ^ 3pp.ica.i0n o. 
,eft ea, each mouse in an amount o 20 Hmm y 

^ .P. o, Tt« — TP. and one ^ 

— ^.^^^^^^ .3,s we,e .emoved and a 7 mm 

after administration of AA, me len a y 
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and weiQhed. ir\e diflerence in biopsy 
biopsy was ,e„»ved ,ron, each « « ^,„amma.o,V 

.e.n,s .e.een ^ ^^^^^^^^^^^ . ..ease >n ea, 

effects o1 compounds were eviaem 

detern^ining me MOCH os^ me con^nds o. .Hs invention^ 
. t co" mice 7^ «eKs Cd were >™>u»d on me shaved 
a,b.no male CD-1 m.ce^ ^^^^^ Oh Day 6. 

axemen w,m .0 .^o. 3 . - ^ ^^^^^^^ ^ 

3 20 vcume °< ,^ emano.p,opy.ene g,yco,. 70:30, were 

'Trme .rrr^O i vc,.n,e. one ho. 3«er oxazCone chaUeoge. 

,T t CHn'tlLccne ^.enge, me >en and ho« ears were 
inhalauon 24 „^ ear and weighed. The 

,emoved 7 -J^^ ^ ... .as ca,c.,a.ed. 

ome-ence ,n ^P-^ ^Tof compounds were evident as an ir^ibKion of the 
Antiinflammatory effects ol compoun 

inaease in ear weight. lollowing 
The results of me foregoing in vM> testing ,s set forth »^ m 

Table 2; 

Table 2 

Oxazolone Ear Swelling (MOCH) 
CompoundNo. % inhibltton vs. Vehicle at A mg 



2b 



2 
A 

5 

6 

9 

10 



4 
1 

13 
38 
18 
19 
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11 

12 

13 

14 

15 

16 

19 

20 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 



33 
36 

10 

11 

47 

46 
2 

32 
15 
41 
21 
9 
-5 
20 
28 
83 
21 
14 
83 
74 
29 
36 
13 
25 
13 
24 
15 
3 



MCN-605 



- 33 - 



10 



15 



20 



21 



42 

43 

44 

45 

46 

47 

48 

49 

50 

53 

54 

55 

56 

57 

58 

60 

61 

62 

63 

64 

66 

66 

68 

69 

72 

74 

75 

76 



27 
47 
3 
31 
4 



51 

22 
20 
30 
24 
10 
18 
38 
13 
16 
27 
17 
36 
3 
26 
13 
20 
28 
43 
50 
18 
26 
23 



- 34 



10 



15 



20 



77 

79 

80 

81 

82 

83 

84 

85 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

hydrocortisone 



41 

18 

54 

22 

23 

-4 

54 

16 



22 

29 

16 

65 

13 

42 

26 

36 

16 

52 

50 

85 

75^ 
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Table 3 




3;^^^^I^;:riirTweUing % Inhibition vs. Vehicle 



58.2 



Hvcixocortisone 
1 



1 

0.3 
0. i 



66.5 
49.9 

34. T 
4.3 



Compound 32 



1 

0.3 
0.1 



36-5 
31.45 

18.95 

11-2 



. in a TPA-induced ear edema model, 

as set forth in Table 4 below. 

Table 4 

% Inhibition of TPA Ear 

, , DoseW Edema vs. vehicle 

Treatment " 

Hydrocortisone ^ ^ 

Compound 29 ^ 



Compound 32 



60.0 



- 36 



These tests demonstrate that the compounds of this invention 
(triphenylpropanamides) are topically active as antiinflammatory agents. 
Because of their selective effects on transcription factors, they should not 
cause the side effects knov.n to be associated with classical glucocorticoids. 
,n addition to inflammation, the triphenylpropanamides of this invention may 
be iisSful as therapeutics in other glucocorticoid^esponsive skin conditions. 
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